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Agenda

nat is It?

Ay IS It Important?

nere do I get it?

1at should I know about it?
nat do I do with It?

nat kind do I need?




What are Spatial Data?

Information; anout the lecations anc

SNAPES O Geogaphic features anc
the relatienship between them,

usually’ storedias coordinates and
lepoloegy.




Characteristics

lied to locations on the Earth
Can be mapped

[Descrike a wide vanety ofi topics at

a variety of scales (lecal te glohal)

climatic
geophysical
pielogic
geographic

SOCIoeconomic
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Where We Are Going

National Atlas

of the United States - ...
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Spatiall Data Trends

Increasing velume.
Increasing coverage.
Increasing detail.
Increasing partnerships.
. Increasing user demands.
. Delivery:
First, via media.
Then, via ETP over Internet.
Then, via map -based interfaces on web.

By knowing what information products you want, you
can plan for the acquisition of the needed agata.

-Roger Tomlinson




The Five Parts of a GIS System:

Hardware
Software




Building Your GIS System:

» You've got the people in
place, ...

» Your hardware Is ready. ...

» You've developed good
procedures ....

» You have the software you
need ...




Building Your GIS System:

But ...
Without Data,

You Don't
Have a GIS!

Hardware
Software

Remember, Acquiring GIS Software Doesn't
Automatically Give You a GIS System




The Problem

“How do I get data for my GIS™?




Ask Yourself These Questions:

nat do [ want the GIS to do?
nat data does the GIS need in order to do It?
nere can I find these data?

= Secondary Questions
What can you ger that already exists?
What can you create from existing Sources?
What levels of map accuracy. and scale will you needs?
What about data format?




Where to Get Data?

Online Services Agency List

Home GIS Data AGRC GISAC UGIC 2008 Conf. Calendar Feedback Site Map

Utah GIS Portal

» #1 - Search the .
Internet ————

© Home @ Visiting AGRC: Parking & Building Access
- ® GIS Training at AGRC
© Maps @ About Utah's State Geographic Information Database (SGID)
> CO ntact gove rn I I lent agencles — ® About the Utah Automated Geographic Reference Center (AGRC)
a8 Fients © AGRC Contacts
© GIS Resources

» Search geospatial data portals pEE===

® AGRC

* Current Projects About the Utah Automated Geographic Reference Center (AGRC) 4 =
* AGRC Contacts

» Consider a GIS data vendor e T L

* Admin Resources
= Authorization
= Comments/Feedback
& GISAC
@ UGIC Users Group
@ Federal Agencies
@ State Agencies
@ Regional Organizations
o Higher Education
@ County Government
@ City Government
® Local Government, Other
© Survey Resources

Home @ GIS Organizations @ AGRC

© Site Info

Users' Comments
Mo comment p d

T it Add your comm

Useful Keywords:
GIS; Data; Download; Shapefile




Demo

LLet’s search the internet!

Consider this an adventure!

(PS...audlence participation /s required)




A FE/ Common Data Sources

p Geodraphy Netwoerk Www.GeodraphynNEmVeriecom

» State Data Portals:
= =Jtahi hitps//ais.utahaoy/adnc
Colorado: http://coloradogdis.nsm.du.edu/Portall
Arizona: hitp://aaic.az.aov/poertal/main.do
New: Mexicor htup://raisiunm.eduy
Wyemingi Dttes//Waiac2i statewy:us/html/Index:asp

» GIS Data Depot (free and fee) hitto://Www.deocomim.com/

» National Atlas: http://nationalatias.aovy/

p lerraServer-USA htips//terraserver-usd.comy/defiault.aspx

USGS: The National Map Seamless Server htip://seamless.usgs.aov/
USDA: Geospatial Data Gateway http://datagateway.nrcs.usda.qovy/
Mapdex http://Www.mapdex.ord/searchy/

US Census Bureau Boundary Files http://www.census.qov/

US Census Bureau’s Factfinder hitp://factfinder.census.qov.

ESRI Education Community.
hitp://edcommunity.esti.com/data/download)

Lots and Jots and /ots and. ots and /ots morél.
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\Why use state and federal data sets?

Data usually free or Inexpensive.
Data usually accurate and according to
natienall map accuracy standards.
Good spatial coverage.
Expertise and technical assistance In
geographic information Sciences.




Common Data Sources
Government Agencies

" [Salt Lake ity Engineering - Downlpad GIS Data - Windows Internet Explorer
@@j - ﬁ http:f fumn, slcgov, com/publicservicesfengineeringlshapefiles, htm

File: it F I Tools  Help

YEGD--@ ﬁ -

¢ Bockmarks ESSblocked 7 Check = 8 Autolick » - | s Send tow

@ Settings«

* & |

E, httpeffgos2. geodata, gov wpsiportalfgos/koeml{04_Sj95Pyvkssy0xPLMAMz0wMOY _QjzkL 344 3cnIFSYGYFpbekehCFRhCIpY-EDE % | :‘?! A |
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Google G+

{-? 4':1\? ‘ g_GOS - GGeospatial One Stop

gegdata gov
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vEGo 0@ % v | ¥y Bookmarksw [Sh 104 blocked

@ Settingsw 1 P f'_:
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?}Check » % Autolink +
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unzip the

or gzip. T
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U.5. MAPS & DATA

Search geodata.gov }Help| - | O || Quick Start

Special Interest

= Earth Information
Exchange

- Fire Mapping

= Geoagraphic Names

= Historical Collections

«Homeland Security

=Hurricanes

= Indian Ocean Disaster

= Lewis and Clark

« Local Governments

= Recreation and touriem

=The Naticnal Atlas
»The MNationzl Map

Data Categories

« Administrative
Boundaries

= Agriculture

= Atmosphere

= Bioloay

= Business

« Codastral

» Demegraphic

= Elevation

= Environment

What: (=.g. River) Where: (2.g. Hammison, NY)

[ Show Advanced Search Options

| [ search |

Current F

e B & T
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The Oceans and Coasts community page is organized around coastal and ocean framework d:
planning and management of coastal and ocean resources. These data include; but are not lim
floor mapping. habitat, landcover, seismic data. fisheries. and marine boundaries. This commu
data, clearinghouses, and applications: as well as information about the activities, programs, a
and coastal community

Welcome to
geodata.gov

(D settings =

Your One Stop for Finding
and Using Geographic Data

geodata.gov will help you:

Find Data or Map
Services

Make a Map

Browse Community
Information
Cooperate on Data
Acquisitions

Publish vour Data and
Map Services

Save searches, maps, and
your favorite geography to
re-use later. A simple

registration process opens up
these personalization options.

We invite you to explore ... or
check out our Quick Start
Guide to learn more about

e e e S S

v

= »
= |5} Page = 1} Tools +

er important facts about the data. It also
seen released.

in the county packages
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ZUSGS

The National Map Viewer

Consortium ofi Federal, State and local partners
Hosted by the USGS

The National Map Viewer

B R R e

ZUSGS
The National Map Viewer

1 o &S
B [/

NI
. Layers | Legond |

:,‘, Jatrts
Layer Metadata | Map Information nomdc Lo

.S Deparinent of thie hiwdor. 1.5 Geolcgical Sitmy. Lakewood. GO, USA
URL: htip i vie wer ugs gov

Cantact. Nations) Msn Tepn

Last modifioation: 12/20/2002@0147 A

FPriveay Statewent | isclaimer | FOM | Ascessibility

id: 135 DD 98657 99589 (NADE3) - ScaleFactor: 0 dec degrees/pice|




Search naticnalatlas.gow

e o ®
nationalaf/as.gov
L Where We Are About | Contact Us | Partners | Products | Site Map | FAQ | Help
/ riculture Boundaries Envirenment Govemment Mappin Transportation
;- Biology Climate Geology History . People il
m Map Layers Printable Maps Wall Maps Dynamic Maps Articles Mapping Professionals

Home : Mapping Professionals »* Raw Data Download

Raw Data Download

MNearly all data available in the National Atlas Map Maker can be downloaded at no cost.
This raw data and its most up-to-date documentation is accessible from the index
below.

This index lists all of the map layers currently contained in nationalatlas.gov™, by

= broad subject categories that correspond to the chapters of the National Atlas.

Follow this link for information about downloading raw data.

Click here to go to the North American Atlas raw data download page.

Raw Data Download by Chapter

¥ Agriculture ¥ Environment ¥ people
¥ Biology ¥ Geology ¥ Transportation
¥ Boundaries ¥ History ¥ water

¥ Climate ¥ Map Reference

’Agriculture: Agriculture Census 2002 - Crops, Expenses, Farmland...
b Biology: Bat Ranges, Butterflies, Forests, Invasive Species, Land Cover...

P Boundaries: Congressional Districts, Counties, Federal lands, States...

P Climate: Precipitation, Hazard Events, Hurricanes, Sea Temperature...

P Environment: Air Releases, Hazardous Waste, Toxics Release...

’Geology: Earthquakes, Landslides, Shaded Relief, Volcanoes...




TerrasServer
terraserver-usa.com

USGS 1m
aerial
photographs

and 2m
topographic
maps for
viewing
and for
downloading
Into a GIS.

Keystone
Colorado




Black Canyon
National Park




TerraServer Tool
support.esri.com

» (Geoprocessing tool provides the user the ability to
download imagery, directly to ArcGlIS, hosted by the
TerraServer Server (

 Once the imagery is downloaded to the local drive,

It can be used for a variety of applications, indus  tries,
or simply as backdrop data in projects or

presentations.




Common Data Sources
ESRI

» ESRI Data & Maps — Included Withi ArcGIS software
» ArcGIS Online
ESRI Community Data

= analyze markets, profile customers, evaluate competitors, and more

StreetMap

2 ESRI Data - Windows Internet Explorer,

ArcGIS Online : ™ & Esri

Featuring ArcGIS Server

GIS and Mapping Software [

Preducts Services | Industries | Training | Support Events | News || About ESRI |
Directory of maps and globes > 2D Maps
o 4 ESRI Data
USA TIr ery map (2D) ESRI Data
= ArcMap:

* ArcReader: USA Imagery.pmf | Ready-to-use Datasets
plann
developers increasingly demand
productized dat to work B e

geospatial data products ESRI Data & Maps

delivered either as a Web Service or A
packaged media.

States. The map a

with their applications
appropriate base map for both large and sm.

ESRI's data products include

Detas - - Global Shuttle Radar
e ; % ; 3 * ArcGIS Data Appliance Topography Mission - Elevation
ohysical landscsoe. brarportation avsiia Pl in saushern &

: i Relief Map of Chile
=k n, D. + ArcGIS Online

» Community Data

» ESRI Data & Maps P




ArcGIS Online

Ready-to-use content in both 2D and 3D using
prebuilt maps, glebes, and layers

Satellite imagery for the world
Political world map

Seamless, multi-scale street map
Historical world map

Combine map and! glebe services from ArcGIS
Online with local data

Embed services in maps and applications that can
be shared using ArcReader and ArcGIS Explorer




Where does the data come from?

» ESRI has carefully selected a set of high
guality data sets from notable commercial
and governmental data providers to support
the ArcGIS Online services.

» [hese include National Geographic Society,
Tiele Atlas, i-cubed, MDA Federal, EastView
Cartographic, USGS, NASA, NPS and others.




Data Acquisition Issues




Data Acquisition Issues

Data Quality

Key Things to Think About

» Accuracy: Are features in the right spot and are their attributes
correct?

Extent: Does the data set cover the area you need?
Completeness: Is there something missing?
Timeliness: How long ago was the data set created?
Validity: Does everything look right?

Convenience: How easy is this data set to use?




Data Acquisition Issues

Seven Critical Questions to Ask

» How old are the data?

» \WWho created the data?

» Why were the data created?

ow were the data created?

ow detailed are the data?

ow reliable are the data — and the data provider?
» Can I use the data?




Data Acquisition; Issues

Projections and Coordinate Systems

» Projection: A method by which the curved surface
of the earth is portrayed on a flat surface.

» Coordinate System: A reference system that
enables the integration off different spatial data

using common locations.




Data Acquisition Issues

Projections and Coordinate Systems

» Most (but not all!) GIS data you can acquire will'already:
have a defined projected coordinate system. If it doesn't,
you need to know: that in advance and learn how: to define
a projection for the data yourself.

oGS

ArcGIS
Projects on
The Fly!




Virtual Campus ($130)

Understanding Map: Projections and Coordinate
Systems

Technical Workshop (free)

Working with Map Projections and Coordinate
Systems in ArcGIS
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Data Acquisition Issues

Data Scale

BEWARE
FALSE

PRECISION!

1:24,000 —
Streets, buildings, water

1:100,000 —
Mixed-forest vegetation

"\ Woesmmea &1




Data Acquisition Issues

Usage Restrictions

» Can I use the data?
» Can I publish the data?
» Can I share the data with others?

Ask permission and give credit!




Data Acquisition Issues

Understanding Metadata

Metadata = "Data About the Data”

ntern\ESRL intern_prajects_Jeff\iWolverine\Glaciar_Lakes.shp

» Use ArcCatalog to review
metadata for data sets you
already have.

» Look for metadata or other
documentation links when
you search the Internet

» Ask data providers to ensure
that metadata is included.




Spatial Data Types




Digital Data Types

Common Vector Data Formats

» Shapefile (.shp)

e CAD (.dwq)

o Feature Class (Geodatabase: .gdb)
epgdb, file

e ArcInfo Interchange File (.e00) *

e MapInfo Interchange Format (.MIF) *
* Requires Conversion Using ArcCatalog Tools

Common Raster Data Formats
e DEM (Digital Elevation Model)

e DRG (Digital Raster Graphic)

e DLG (Digital Line Graph)

e NED (National Elevation Dataset)

e Georeferenced Image Files (.TIF/.TFW;

JPG/.JGW; .BMP/.BPW; .GIF/.GFW) *
* Requires “World File” for Georeferencing




Rasters

DEMS

DRGS

DLGs

Aeriall Photography
Satellite Imagery




In this example a
Digital Line Graph (red lines)
IS combined with a
f% Digital Orthophotoquad (gray photo)
to show the old road network







o B
v
o

This example shows a
Digital Elevation Model (DEM) of
Washington DC merged with a
Digital Raster Graphic (DRG)




About NED' — National Elevation Dataset

Iihe Natienal Elevation Dataset (INED)/isia new'raste:  r product
assembled by the U.S. Geological Sunvey.

NED! s designeadl e provide National elevatien data I a
seamless form with' a censistent datum, elevation un i, and
projection.

[Data corrections were made i the NEDrassembly proc  ess 1o
minimize artifacts, perfenm;edge matching, and fill sliver areas
Off mISsing data.

NED has a resolution of one anc -second! (approximately 30
meters) for the conterminous Unitedl States, Hawalil, and
Puerto Rice and a reselution of twe arc ~ -secends; for Alaska.

Obtaining NED:
[ttpy/ed. Usqs.qovy/
Nittp://Seamless. usgs. goy




Imagery.
..out why?

Source of context for GIS

Fundamental source of geospatial
iInformation

Data source for analysis

Integrate imagery with other geospatial
Information




Nationall Aeral
Phoetegraphy Program

Original purpose - provide the (NAPP)

ULS.G.S. with accurate and cloud: - http://edc.usgs.gov/guides/napp.html
free photoegraphs which would ‘i W T

assist them in the creation and

revision of USA topographic

maps.

1987 as 5-year cyclical program

5 to 7-year cycle

|_Lower 48 states and Hawalii
One meter resolution
Alll'photography is cloud -free

http://edcsnsl7.cr.usgs.gov/EarthExplorer/




National Agriculture Imagery Program

» NAIP acquires imagery during the agriculturall growing
seasons in the US

» Goall is to enable availability of digital ortho
photography: within a year of acquisition

» One meter and two meter resolutions available
» Hosted by the USDA and Farm Service Agency.
» Small fee

» hitp://165.221.201. 14/NATP. hitml




Satellite imagery is designed

to provide repetitive coverage

ofi Earth 's/land masses at a
variety ofi scales

Free Global Ortherectified
Landsat Data via ETP (some
datasets are fee based)
ltps//lanesaerg.

Earth Resources
Observation and Science
(EROS)
nitp://edc.usgs.gev/index. html

Digital Globe

(high resolution commercial imagery)
AR/ eigitalaiehe:com

Satellite Imagery.
Acguisition




Other data sources




Getting Data Into Your GIS
Digitizing Paper Data




Getting Data Into Your GIS

Direct Data Entry

Edit Format Wiew Help

¥_East ¥_Morth object
-107.43433 359.54332 Hydrant
=107, 42232 39.45432 Hydrant
=107 42787 39.46834 orain
-107.42822 35.4945855 Hydrant
-107. 48744 39.47524 orain
-107.43487 39.42547 Hydrant
-107. 48753 39.48875 borain
-107. 46872 39, 495874 Drain

™ | Edior ~ e H? :' By Task: | Create New Featurs

sl Ems S a0 & xn TP

TOiMmMea i mE

B Microsoft Excel - Sample.xls
rt Formst  Tooks: Data  Window  Help Type a question for help _8 x

|a@d-9 ez -4 me [gim £ U] SRR DA
A& 2350

] [ G ]

Iel Geocode Addresses: 4H Zip Codes | City State Zip Zipd
Lo bige Road, Suite 101 Beaufort SC 20801
Moj Address table: L 5e Road, Suite 101 Beaufort |Sc 29301 il
|19 Con I e Ave Plummer D IBSBE1 _lESEELEIQBB
Eei r Thompson Blvd | Las Animas CO - B1054 |
Bef | Address Input Fields Carvallis OR 97330 |
Eol Marble Hill MO  B3764 B3764-0018
Bal H, Natural Resources Longmont CO 80501
Br Street Towanda ‘PA 16848
Te: | Brownwood T 78801
(Durant Ok 74701
Sul cultural Center, 54 ABuckingham WA 23521
Bu Shepherdsville KY 40165
Fo nd Ave. Fort Dix Mt 0BE40
W nad Waterford WT 05819
Gl Marth Carnden NG 27821
Caf —output ., Suite A | Gillette WY BZFIE
A Caldwell ID 63605
Call | % Create static snapshot of table inside new Feature dass 'Rawling WY 182301
EB £ Create dynamic Feature class related o bable a\j.fe Center, NDSU g;zs%t II:JAI;\J ggiég 581055016
Chi | Output shapefile or Feature class: St #119 La Plata WD 20848
p gfveay Johns Island 13C 29455
Jahway \Johng Island 5C 29455

Springfield TN {37172
Config keyword: I £ng

| Marwich MY 13815
@O & ﬂ uite 101 iBurImgmn CO  E0R17
T ions. .. Sault Ste. Marie il 49783
| O K= “i?] rial . 1 Advanced Geometry Options LS A el el
E Fort Campbell KY 42273 142223-5000
Geocoding Options. .. | Fagle Blvd Fart Carmphell _KY 42203 o
d Fallan Ky 83406 824068551
Road |Oregon City OR 97045 97045-4096

Road Oregan City OR 07045 197045-4096
Help | & i 8

UM

C:A\Geocoding_Result. shp

| Drawing ™ k (=
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What Kind of Data to Get?

ACME Real Estate — A Case Study

» What do I want the GIS to do?

Add value by helping clients find the
best place to locate their business

What data does the GIS need in order

to do it?

Parcels; demographic and income
data; zoning; roads and highways;
shoppingl centers, hospitals, schools,
etc. locations

Where can I find these data?

Local, regional and state agencies;
federal agencies such as the US
Census Bureau; GIS user
communities; data sharing
consortiums; vendors




What Kind of Data to Get?

A Case Study —
Who are we? (organization)

What do we do? (mission, business purpose)
Why do we care? (why use GIS)

» What do I want the GIS to do?

» What data does the GIS need in order to do it?

» Where can I find these data?




Demo

Download data
Create a file' geodatabase
Make a map




Questions?

Npaskevic@est.,com




